Poly[ethanolbis( 3 -2-thioxo-1,2-dihydropyridin-1-olato)dilithium(I)] J. Hartung, N. Schneiders, I. Svoboda and H. Fuess Comment 2-Thiooxo-1,2-dihydropyridine-1-olate is an ambident nucleophile that is preferentially alkylated at sulfur in the presence of hard countercations, such as Na+ (Hartung et al., 1999). The reactivity of the title compound, however, does not fit into this general scheme. Its inherent low reactivity toward strong electrophiles in association with a slight preference for the O-alkylation prompted us to explore its solid state geometry at 300 K. Diffraction experiments performed at 100 K and 150 K surprisingly did not afford data sets of an improved quality. The results of the structure investigation are summarized in the following section.
The title compound, [Li 2 (C 5 H 4 NOS) 2 (C 2 H 6 O)] n , having two formula units in the asymmetric unit, forms infinite chains of Li 2 O 2 rhombi along b, consisting of four independent Li and O atoms. Metal binding to 2-thiooxo-1,2-dihydropyridin-1-olate occurs in a bidentate fashion via O and S, and in a monodentate manner via the N-oxide O atom. -Interactions between polymeric chains are evident from centroidto-centroid distances of pyridinethione fragments of 3.461 (6)-3.607 (6) Å . The N-O and C-S bond lengths are distinctively different from those in hitherto investigated Ni II , Zn II and (H 3 C) 2 Tl III complexes of 2-thiooxo-1,2-dihydropyridin-1-olate, but correlate with those reported for 1-hydroxy-and 1-alkoxypyridine-2(1H)-thiones in the solid state.
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Experimental
Crystal data [Li 2 (C 5 H 4 NOS) 2 (C 2 H 6 O)] M r = 312.25 Monoclinic, P2 1 =c a = 22.492 (7) Å b = 7.047 (2) Å c = 20.881 (7) Å = 119.31 (4) V = 2886.0 (19) Å 3 Z = 8 Mo K radiation = 0.38 mm À1 T = 300 (2) K 0.50 Â 0.12 Â 0.08 mm
Data collection
Oxford Diffraction Xcalibur diffractometer with a Sapphire CCD detector Absorption correction: multi-scan [CrysAlis RED (Oxford Diffraction , 2006) ; analytical numeric absorption correction using a multifaceted crystal model based on expressions derived by Clark & Reid (1995) ] T min = 0.835, T max = 0.971 16998 measured reflections 5597 independent reflections 1539 reflections with I > 2(I) R int = 0.086 Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.100 S = 0.71 5597 reflections 383 parameters H-atom parameters constrained Á max = 0.44 e Å À3 Á min = À0.32 e Å À3 Table 1 Selected interatomic distances (Å ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of atoms N4,C16-C20, N1,C1-C5, N3,C11-C15 and N2,C6-C10, respectively. Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell refinement: CrysAlis RED (Oxford Diffraction, 2006) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97.
Formula 1, Figure 1 The title compound, (I), crystallizes in monoclinic space group P2 1 /c (Z = 4). Its structure is composed of infinite chains of Li 2 O 2 rhombi along y consisting of four independent Li and O atoms ( Figure 1 ). Neighbouring segments are tilted by approximately 90 ° in an accordion-like manner. π···π Interactions between polymeric chains are evident from centroid-tocentroid distances of pyridinethione fragments (Table 1) . Metal binding to 2-thiooxo-1,2-dihydropyridine-1-olate occurs in two different ways. Li1 and Li2 are chelated via S and O to two molecules of 2-thiooxo-1,2-dihydropyridine-1-olate. In both instances, one of the ligands places the metal closer toward the heterocyclic plane [Li1-O2-N2-C6 = 13.6 (6)°, Li2-O4-N4-C16 = −15.0 (6)°] than in the other [Li1-S1-C1-N1 = −34.5 (4)°, Li2-S3-C11-N3 = 29.9 (4)°]. A fifth contact to Li1 and Li2 occurs via N-oxide binding of O2 and O4, giving rise to irregularly shaped polyhedra. Li3 and Li4 are located in distorted tetrahedral coordination polyedra that are composed of three N-oxide O-atoms [O1, O2, and O3 for Li3 and O1, O3, and O4 for Li4] and one O-atom from an ethanol solvate molecule [O5 for Li3 and O6 for Li4].
The observed parameters, in particular those of the central thiohydroxamate functionality of independent 2-thiooxo-1,2dihydropyridine-1-olato entities in (I) [N1-O1 = 1.389 (5) Å, N2-O2 = 1.383 (4) Å, N3-O3 = 1.383 (4) Å, N4-O4 = 1.390 Å, C1-S1 = 1.654 (5) Å, C6-S2 = °1.671 (5), C11-S3 = 1.647 (5) Å, C16-S4 = 1.655 (5) Å, C-S = 1.666 (4) Å] (Hartung, Hiller et al., 1996) . These findings point to a significant statistical weight of the thione formula for representing major structural aspects of the title compound (I) in the solid state. A hypothesis that is evident from the current results suggests that comparatively strong ligand to metal interactions occur in (2-thiooxo-1,2-dihydropyridine-1-olato)lithium(I). These attractions are likely to reduce its reactivity toward alkyl halides or tosylates even in strong donor solvents such as dimethyl sulfoxide or dimethyl formamide (Hartung et al., 1999) , thus providing an explanation of its unusual reactivity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (14) (7) 0.001 (6) 0.017 (5) −0.031 (7) S1 0.0304 (7) 0.0557 (9) 0.0404 (7) −0.0041 (7) 0.0132 (5) −0.0001 (7) S2 0.0376 (7) 0.0886 (11) 0.0381 (7) −0.0099 (8) 0.0155 (6) −0.0115 (8) S3 0.0316 (7) 0.0543 (9) 0.0453 (8) −0.0038 (7) 0.0133 (6) −0.0025 (7) S4 0.0385 (7) 0.0946 (11) 0.0391 (7 120.5 C5-N1-O1 120.0 (4) C10-C9-H9 120.5 C1-N1-O1 120.6 (4) C12-C9-H9 103.7 C5-N1-N4
116.6 (4) O2-N2-N3 89.6 (2) C12-C11-S3
126.4 (4) C15-N3-C11 119.9 (4) N3-C11-C10 109.0 (3) C15-N3-O3 119.2 (4) C12-C11-C10 86.5 (3) C11-N3-O3 120.9 (4) S3-C11-C10 74.68 (17 O4-Li1-O1 117.7 (4) C1-S1-Li1 93.3 (2) O2-Li1-S2 76.4 (3) C6-S2-Li1 101.2 (2) O4-Li1-S2 106.4 (3) C11-S3-Li2 92.4 (2) O1-Li1-S2 134.5 (4) C16-S4-Li2 100.8 (2) N1-C1-C2-C3 0.6 (7) O2-Li2-O3-Li4 92.6 (5) S1-C1-C2-C3 −176.9 (4) S4-Li2-O3-Li4 −69.8 (6) C20-C1-C2-C3 −108.6 (5) S3-Li2-O3-Li4 −179.2 (3) N1-C1-C2-C19 108.0 (4) Li1-Li2-O3-Li4 42.7 (4) S1-C1-C2-C19 −69.5 (4) Li3-Li2-O3-Li4 89.0 (6) C20-C1-C2-C19 −1.25 (14) O4-Li2-O3-Li3 ii 84.9 (4) C1-C2-C3-C4 −0.1 (8) O2-Li2-O3-Li3 ii 178.2 (3)
C19-C2-C3-C4 −102.3 (4) S4-Li2-O3-Li3 ii 15.9 (7) C1-C2-C3-C18 99.5 (5) S3-Li2-O3-Li3 ii −93.5 (4) C19-C2-C3-C18 −2.76 (16) Li4-Li2-O3-Li3 ii 85.7 (5) C2-C3-C4-C5 −0.4 (7) Li1-Li2-O3-Li3 ii 128.4 (4)
C18-C3-C4-C5 −83.0 (5) Li3-Li2-O3-Li3 ii 174.6 (5) C2-C3-C4-C17 79.9 (4) C16-N4-O4-Li4 −122.7 (5) C18-C3-C4-C17 −2.60 (16) C20-N4-O4-Li4 57.7 (6) C3-C4-C5-N1 0.4 (8) N1-N4-O4-Li4 163.1 (3) C17-C4-C5-N1 −72.6 (5) C16-N4-O4-Li2 −15.0 (6) C3-C4-C5-C16 72.4 (5) C20-N4-O4-Li2 165.3 (4) C17-C4-C5-C16 −0.62 (14) N1-N4-O4-Li2 −89.3 (4) N2-C6-C7-C8 −0.2 (8) C16-N4-O4-Li1 88.9 (5) S2-C6-C7-C8 −177.7 (4) C20-N4-O4-Li1 −90.7 (5) C15-C6-C7-C8 102.7 (5) N1-N4-O4-Li1 14.7 (3) N2-C6-C7-C14 −102.4 (4) O2-Li2-O4-N4 120.2 (4) S2-C6-C7-C14 80.1 (4) O3-Li2-O4-N4 −121.8 (3) C15-C6-C7-C14 0.49 (14) S4-Li2-O4-N4 14.5 (4) C6-C7-C8-C9 1.7 (8) S3-Li2-O4-N4 −117.5 (10) 
